In vivo exposure to hyperoxia increases airway responsiveness in rats. Demonstration in vivo and in vitro.
Studies regarding O2-induced lung injury have concentrated on damage to alveolar structures and pulmonary vasculature without consideration of alterations that may be occurring in airways. This study was undertaken to determine the effects of in vivo hyperoxic exposure on airway responses to excitatory stimuli in intact, anesthetized rats and in intrapulmonary bronchi isolated from hyperoxia-exposed rats. Using lung conductance (G1) as an index of bronchoconstriction, intravenously administered 5-hydroxytryptamine (5HT) elicited greater bronchoconstrictor responses in anesthetized, mechanically ventilated rats that had been exposed to 85% O2 for 7 days rather than to air. Further, airways of hyperoxia-exposed rats were more sensitive to the effects of intravenously administered 5HT as evidenced by the lower log dose of 5HT required to decrease G1 30%. Cylindrical segments of intrapulmonary bronchi isolated from hyperoxia-exposed rats were more responsive to the contractile effects of 5HT and electrical field stimulation. However, no differences in responsiveness to bethanechol or KCl were observed between the two groups. The log concentration of 5HT and the log frequency of electrical field stimulation that elicited half-maximal responses were smaller in bronchi isolated from hyperoxia-exposed animals, indicating an increase in sensitivity of the airways to these stimuli. These results suggest that prolonged exposure to greater than ambient levels of O2 can alter airway function; however, the mechanism responsible for these changes remains to be determined.